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Abstract 
The purpose of this research was to evaluate the instruction of eco-friendly development projects and productivity in electrical 
and electronics factories. The tools used to collect data were questionnaires, used in 45 factories, and an in-depth interview, 
which was used in10 factories. Kaizen principles, or the PDCA cycle, were used in the project to teach how to reduce waste, 
improve recycling, reduce the amount of electronics used, improve continuity on the production line, improve the work space and 
improve transport. 
The results of the research found that by organising the increase in instructional activities with regard to the eco-friendly project 
and productivity, there were both direct and indirect advantages for the various enterprises. The direct effects included: (1) the 
overall production costs were reduced since the import factors had been newly adapted. All 45 factories could reduce their 
overall costs by $1,246,897.70 per year. (2) In terms of developing production pieces, capacity increased. (3) The amount of 
carbon dioxide (CO2) released into the atmosphere was reduced. All 45 factories could reduce the amount of carbon dioxide 
released by 2,013,503.73 kg CO2e per year. Indirect effects of this project included the ability to apply knowledge from 
instructional activities to other parts of work, as well as gaining ideas and concepts to deal with problems within business. The 
information was analysed using percentage, standard deviation, LISREL, and content analysis.  
1. Introduction 
Today, technology is rapidly developing. This affects industry, which continuously changes in response to 
technological developments to become more competitive and productive, while being eco-friendly. Therefore, 
understanding how personnel develop different skills in organisations helps to support the manufacturing process, 
improve manufacturing technologies and create eco-friendly activities. 
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The Thai Ministry of Industry and electrical and electronics institutes were aware of these problems and 
therefore organised the instructional project. Under the title of “Integrated Productivity and Eco-friendly 
Development  Project for Enterprise in Electrical and Electronics Industry”, experts from various organisations gave 
advice to businesses in the Thai electrical and electronic industry. The purpose of this project is to encourage 
entrepreneurs in the Thai electrical and electronic industry to reduce manufacturing costs in the form of labour, 
energy, materials, and other costs, as well as systematically and concretely enhancing the eco-friendly activities by 
organizing training activities related to Green Productivity Improvement to develop the personnel, instructional 
activities and consultancy with regard to productivity and eco-friendly development as well as evaluating all the 
above-mentioned instructional activities. In particular, this includes: (1) to share knowledge and advice on integrated 
productivity and eco-friendly development between enterprises in the domestic electrical and electronics industry; 
(2) to evaluate the shared knowledge and advice in terms of productivity and eco-friendly development; and (3) to 
evaluate the success of improvements in productivity and eco-friendly development, and to collect research data to 
develop and improve the project in such a way as to achieve greater effectiveness and efficiency so that the results 
of this project will be consistent and sustainable.  
 
2. Methodology 
 
2.1. Instruction and consultancy through the enterprises in terms of integrated productivity and eco-friendly 
development.  “How the businesses provided instruction and consultancy for integrated productivity and eco-
friendly development?”  
The integrated productivity and eco-friendly instruction was undertaken in 45 enterprises in the electrical and 
electronics industry. The individuals consulted were divided into two groups: (1) administrator and related 
managers, and (2) employees. 
The productivity and eco-friendly activities relied on Kaizen principles, or used the quality administration cycle 
of Plan-Do-Check-Act (PDCA) to make changes and improvements, by using the three principles of “reduce-
remove-change”. The activity started with the experts visiting the factory, they then meet together to determine the 
ways of operation. There were seven methods and stages of improvements:  
 
1. Find the problem and then determine the title for problem solving; 
2. Analyze the current states of the problem; 
3. Analyze the cause; 
4. Determine the way to solve the problem; 
5. Determine the individuals who have responsibility; 
6. Operate and practice; 
7. Check the results and various effects, and maintain the new standards of operation that have resolved the 
problem. 
 
2.2. The evaluation of instruction and consultancy, and the success of productivity and eco-friendly development 
The framework used to study and evaluate the results uses the principle of the conceptual model of evaluation. 
This emphasises the utilisation-focused evaluation, according to Patton’s concept, together with an outcome-based 
evaluation based on Schalock’s concept. The sample group was divided into two: (1) a group of 138 individuals 
surveyed on a scale of five levels for productivity and eco-friendly development, and (2) a group of interviewees 
from ten enterprises, used for conversation/in-depth interview evaluation.   
 
3. Data analysis 
 
The analysis of basic data of the sample group’s background variables, used both frequency and percentage. The 
analysis of responses given to advice on productivity and eco-friendly development was basic statistical analysis, 
including mean and standard deviation. Quantitative data analysis was carried out with the LISREL computer 
program, whereas analysis of qualitative data was carried out using content analysis. 
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4. Results 
 
4.1. Results of content analysis regarding the success of productivity and eco-friendly development 
The results of the in-depth interview or focus groups, and data collection from individuals were as follows:  
 
4.1.1. Cost of production  
Figure 1. Instruction and consultancy of integrated productivity and eco-friendly development  
                Figure 2. In-depth interview with business entrepreneurs 
2973 Salinee Acharry et al. /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  2970 – 2975 
The 45 enterprises could reduce production costs by $1,246,897.70 per year, or an average of $27,708.84 annually 
per factory.  
 
 
4.1.2. The capacity of productivity 
The productive capacity in terms of production part development was a result of recycling parts used in the 
production process, which could reduce materials, time, chemicals, machinery and electricity.  
 
4.1.3. Quantity of Carbon Dioxide Emission 
The amount of CO2 emissions for all 45 factories could be reduced to 2,013,503.73  kgCO2 each year, or for 
each factory, an average of 44,744.53  kgCO2 annually. The method of calculation for the quantity of CO2 emissions 
for each type of fuel is shown in Table 1. 
Table 1. The quantity of CO2 emission 
Sources of fuel Quantity of CO2 emissions 
Electrical energy 1 kWh 0.8-0.9 kg CO2 
Power generation 1 MW  4.0-5.0 ton CO2 
Coal 1 kg  1.3-1.6 kg CO 
Fuel oil 1 litre oil 3.0- 3.5 kg CO2 
 
4.1.4. Eco-friendly state  
The re-use of resources such as water, or a reduction in the quantity of electricity used, meant that the application 
of natural resources was appropriate to the problem involved.  This reflected the eco-friendly state. 
 
4.1.5. Indirect results 
The interviewees were given the opportunity to develop their thinking, which enabled them to solve other 
problems in their businesses, and they became more aware of problems in the workplace. In addition, they could 
solve problems themselves without receiving advice from experts.  
 
4.2. Result of basic data analysis 
The respondents were 57.25% male and 42.03% female; (not identified was0.72%). Managers or equivalent 
positions accounted for 58.70% of respondents, administrator positions 33.33%, and other positions 7.97%. Almost 
one half (44.39%) of the respondents had a background knowledge of productivity and eco-friendly development. 
The results of levels of opinion are shown in Table 2. 
Table 2. The result of opinion levels 
Evaluation of Consultancy Mean  SD. Meaning/Level 
Personalities of consultants 4.12 .81 Good 
Skills of consultancy 3.99 .75 Good 
Consultancy process 3.92 .75 Good 
Consultancy conduction 4.05 .50 Good 
Success of attitude alteration 4.00 .76 Good 
Success of behavioural alteration 3.60 .77 Moderate 
 
 
In this part of the analysis which included the study of variable influences in terms of the personality of the 
consultants (PC), consultancy skills (SC), the consultancy process (CP), consultancy conduction (CC), success in 
altering attitudes (SA) affect of the variables according to the success of behavioural alterations (BA), it was found 
that the model was in accordance with the empirical data Chi-Square=2.04, df=43, P-value=0.72909, 
RMSEA=0.000. It was also found that the consultancy skills and carrying out of the consultancy directly influenced 
the level of success in terms of attitude alteration. At the same time, the success in terms of attitude alteration was 
directly influenced by the success of behavioural alteration and the consultancy skills involved. In addition, the 
carrying out of the consultancy was indirectly influenced by the success of behavioural alteration through success in 
attitude alteration. This meant that behavioural alteration in the organization led to a positive attitude throughout the 
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organization. However, such an alteration required good skills of in terms of consultancy and how the consultancy 
was carried out as shown in the Figure 3:  
 
 
                                                                             Figure 3. The study of variable influences 
 
5. Discussion and Conclusion  
 
1. The production process and eco-friendly development could increase productivity by using the remove-reduce-
change principle to reduce production costs, increase productivity, reduce the quantity of CO2 emissions, and 
enhance the eco-friendly state. The project participants could apply their knowledge and ideas, gained from the 
project, to offer solutions to both existing and future problems.  
2. The results of the survey show that the participants felt the personality and manner of the consultants, their 
consultancy skills, the consultancy process, how the consultancy was conducted, and its success in altering 
attitudes was at a good level. Behavioural alteration was at a moderate level of success. 
According to the influence analysis, this was the study of variable influences in the form of the personality and 
manners of the consultants, the skills of consultancy, the consultancy process, the carrying out of the consultancy, 
and the success in terms of attitude alteration which affected the variables according to the success of behavioural 
alteration.  It was found that to in order ensure behavioural alteration in the organization, there had to be a positive 
attitude alteration throughout the organization. However, such an attitude alteration required good consultancy skills 
and for the consultancy to be carried out effectively and efficiently.   
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